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(54) METHOD FOR DEPOSITING SILICON OXIDE LAYER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a homogeneous silicon oxide layer by an ozone 
activation TEOS process. 

SOLUTION: A silicon oxide layer is deposited by air phase deposition activated by ozone 
under the use of tetraethlorthosilicate(TEOS). In that case, the initial flow rate of the TEOS to 
the ozone is changed to a small normal flow rate according to the increase of ozone. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the precipitation method of a silicon oxide layer. 
[0002] 

[Description of the Prior Art]A silicon oxide layer can especially be formed by what is called the 
gaseous phase depositing (CVD) method based on TEOS (tetraethyl orthosilicate). It is 
publicly known by adding ozone to a gas stream to activate a gaseous phase deposit. It is a 
fault that the various deposit characteristics are dependent on a substrate in an ozone 
activation TEOS process. Therefore, the deposit rate of a thermal oxidation thing becomes 
lower than silicon. 

[0003]FUJINO (KFujino), NISHIMOTO (Y. Nishimoto), Publication J.EIectrochem.Soc. by 
TOKUMASU (N. Tokumasu) and Maeda (KMaeda) "the dependency (Dependence.) of the 
deposit characteristic to the substrate in TEOS and the ozone CVD method under atmospheric 
pressure The 138th volume of of Deposition Characteristics on Base Materials in TEOS and 
OzoneCVD at Atmospheric Pressure", The corrective strategy for depositing the 1st layer with 
a low ozone level first, and depositing with a high ozone level in the thickness of a request of 
the 2nd layer after that is proposed by the 550th page in No. 2 and February, 1991. By this 
method, since two separated layers arise, there is a fault that it cannot prevent certainly, about 
the uneven deposit accompanied by formation of a cave and/or stoichiometrical change being 
performed. Technical processing of this process becomes complicated in order newly to have 
to adjust the deposit rate of both layers. 

[0004]Publication J.EIectrochem.Soc. by the same author as the after that above-mentioned 
literature, etc. "a surface transformation (Surface Modification of Base Materials.) of the 
substrate for TEOS/O atmospheric pressure chemical vacuum deposition The 139th volume 
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of for TEOS/0 3 Atmospheric Pressure ChemicalVapor Deposition", Using nitrogen or argon 

plasma for the gaseous phase deposit of silicon oxide by TEOS by which ozone activation was 
carried out is known from the 1690th page in No. 6 and June, 1992. Surface energy is 
equalized by putting the surface to nitrogen plasma so that the germ crystal with a uniform 
layer which should deposit to the original TEOS process performed after that may be attained. 
When using argon plasma, surface energy is equated as the molecular structure of the 
different surface by carrying out the SUPPATTA ring of the uneven layer is eliminated. 
However, in order that these processes may also cause layer quality and dissatisfied 
reproducibility with a defect, there is a problem in using it for manufacture. 
[0005] 

[Problem(s) to be Solved by the InventionJThere is a technical problem of this invention in 
avoiding the above-mentioned fault in the case of an ozone activation TEOS process. 
[0006] 

[Means for Solving the Problem]This technical problem is solved by a method indicated to a 
characterizing portion of claim 1 . 

[0007]By according to this invention, changing this flow rate until it makes very high a gas 
mass flow ratio of TEOS to ozone in early stages of a gaseous phase deposit and a gas mass 
flow ratio of TEOS to ozone reaches a small regular ratio succeedingly, Formation of a very 
homogeneous silicon oxide layer can be attained without causing change stoichiometrically. 
[0008] 

[Example]This invention is explained in full detail below based on one example. 
[0009]ln this example, the gas mass flow ratio of early TEOS to ozone containing gas is about 
10% typically, and the gas mass flow ratio of about 1 .5 minutes after reaches 0.4% of a 
steady-state value. 

[0010]lt is advantageous, if an early gas mass flow ratio is left, the gas mass flow of TEOS is 
held uniformly first and the gas mass flow of ozone is raised. While raising the gas mass flow 
of ozone even to the last steady-state value further succeedingly, the gas mass flow of TEOS 
is decreased even to the last steady-state value. Therefore, although the change is 
advantageously performed in nonlinear, it is also possible to change flow rate linearly. 
[001 1]The amount of oxygen contents of all the gas streams in this initial phase is decreased 
at the same time it raises the gaseous ozone flow formed with the ozone generator. This is 
proved by the process parameter of the 1st column of the table of this example indicated later, 
about ozone or the flow of TEOS, is written in those 2nd and 3rd columns, and is. Therefore, 
when oxygen / gaseous ozone flow is fixed enough, the rate of both gas of these changes from 
a low-concentration ozone daily dose to a high-concentration ozone daily dose. 
[0012]lf change to a regular gas mass flow ratio from early gas mass flow conditions is 
performed continuously, it is advantageous, but it is carried out by actually generally setting a 
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stage in time. In order to improve conditions required for the desensibility of a deposit process, 
the gas mass flow ratio in early stages of TEOS to ozone is changed slowly first, and measles 
is carried out after that and it is made to change to the last steady-state value comparatively 
promptly, as opposed to all the initial processes until it reaches the last steady-state value 
taking about 1 .5 minutes - this full time - mostly, in addition, the early TEOS full flow will be 
fixed in the half, and, on the other hand, an ozone containing gas flow will be about 2.5 times 
the initial value. Therefore, at this time, are the whole, in addition the gas mass flow ratio of 
TEOS to ozone is about 4%. Subsequently, by reverse change produced to the gas mass flow 
and gaseous ozone flow of TEOS, the gas mass flow of TEOS will decrease [ three ] in about 
2/of the initial value in the end of an initial process, and, on the other hand, an ozone flow rate 
will be 15 or more times of an initial gas flow. 

[0013]The following table shows the outline about a process parameter possible as an 
example. About the parameter which is not indicated here like a pressure and temperature, it 
shall apply to 600 torr of a publicly known process, and about 400 **. 
[0014] 
[Table 1] 

Time OJ^TEOS rsccml -fsccm] [sccm] 15 "5000 300 3000 11" 5000500 3000 18 "5000 750 

3000 15" 5000 1000. 2800 A 12"4000 2000[sccm] : = standard gas flow / cm- 2000 2600 
9"3000 3000 2400 6"2000 4000 2200 3"1000 5000 2000X" — 5000 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln a method of depositing a silicon oxide layer by the gaseous phase deposit 
activated by ozone under use of tetraethyl orthosilicate (TEOS), A precipitation method of a 
silicon oxide layer changing a high gas mass flow ratio of TEOS to early ozone to small regular 
flow rate by increasing ozone. 

[Claim 2]A method according to claim 1 , wherein a gas mass flow of early TEOS will be 
several times as large as a gaseous ozone flow and a gaseous ozone flow will be several 
times the gas mass flow of TEOS in regular flow rate. 

[Claim 3]A method of leaving an initial condition, decreasing a gas mass flow of TEOS, and 
increasing a gaseous ozone flow according to claim 1 or 2. 

[Claim 4]A method of leaving initial flow rate, raising an ozone containing gas flow first, and 
holding a gas mass flow of TEOS uniformly according to claim 1 or 2. 

[Claim 5]A method of one statement of claim 1 thru/or 4 reaching a regular gas mass flow ratio 
in about 1.5 minutes. 

[Claim 6]A method of one statement of claim 1 thru/or 5 changing continuously a gas mass 
flow ratio of TEOS to ozone. 

[Claim 7]A method of one statement of claim 1 thru/or 5 changing gradually a gas mass flow 
ratio of TEOS to ozone. 

[Claim 8]A method of one statement of claim 1 thru/or 7 increasing in nonlinear slow 
subsequently to the first stage, and performing change of a gas mass flow ratio. 



[Translation done.] 
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